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(b) All the claims are believed to be directed to a single invention. If the 
Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 

(c) Pre-examination searches were made of U.S. issued patents, including 
a classification search, a foreign patent database search, and a literature search. The searches 
were performed on or around February 26, 2005, and were conducted by a professional 
search firm, Mattingly, Stanger & Malur, P.C. The classification search covered Class 710 
(subclasses 100, 300, and 305) and Class 711 (subclasses 100 and 1 14). Because of the large 
size of these subclasses, keywords were used to narrow of number of documents returned. 
The foreign patent database search was conducted using Espacenet in international subclass 
G06F1/26, directed to power supply means, e.g., regulating of, for data processing 
equipment. The literature search was performed using DIALOG online databases. The 
inventors further provided two references considered most closely related to the subject 
matter of the present application (see references #7-8). 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 

(1) U.S. Patent No. 6,820,171 Bl; 

(2) U.S. Patent Publication No. 2002/0188786 Al; 

(3) U.S. Patent Publication No. 2004/0098529 Al; 

(4) U.S. Patent Publication No. 2004/0177182 Al; 

(5) U.S. Patent Publication No. 2004/0199719 Al; 

(6) U.S. Patent Publication No. 2005/0010715 Al; 

(7) U.S. Patent No. 6,385,681; and 

(8) U.S. Patent No. 6,542,961. 

(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 
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A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to a storage device having a configuration 
that is expandable from a small scale to a larger scale. 

Independent claim 1 recites a storage device that includes an interface unit for 
connecting an external device, and a memory unit for storing data received at the interface 
unit. Also included are a processor unit that controls to store data received at the interface 
unit to the memory unit, and plural disk units in which the data stored in the memory unit is 
stored by the processor unit. The interface unit, the memory unit, and the processor unit are 
connected by a first backplane. The first backplane has plural first connectors for increasing 
or decreasing the number of the processing units, and the plural disk units are connected by a 
second backplane. 

Independent claim 7 recites a storage device including an interface unit for 
connecting an external device, and a memory unit for storing data received at the interface 
unit. Also included are a processor unit that controls to store data received at the interface 
unit to the memory unit, and plural disk units in which the data stored in the memory unit is 
stored by the processor unit. The interface unit, the memory unit, and the processor unit are 
connected by a first backplane. The first backplane has plural first connectors for increasing 
or decreasing the interface units, and the plural disk units are connected by a second 
backplane. 

Independent claim 13 recites a storage device that includes an interface unit 
connected to an external device, and that receives data from the external device. Also 
included are a memory unit that stores data received at the interface unit, plural disk units in 
which the data stored in the memory unit is stored by a processor unit, and a processor unit 
that stores data received at the interface unit to the memory unit, or controls to store data 
stored in the memory unit to the plural disk units. It is possible to increase or decrease the 
number of processor units in the case that the interface unit is not increased or decreased. 

Independent claim 17 recites a storage device that includes an interface unit 
for connecting an external device, and a memory unit for storing data received at the interface 
unit. Also included are a processor unit that controls to store data received at the interface 
unit to the memory unit, and plural disk units in which the data stored in the memory unit is 
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stored by the processor unit. The interface unit, the memory unit, the processor unit, and the 
disk unit are each mounted on a first board, a second board, a third board, and a fourth board, 
respectively. The first board, the second board and the third board are connected by a first 
backplane, while the fourth board is connected by a second backplane. 

In embodiments of the present invention, a storage device includes an 
interface unit for connecting an external device; a memory unit for storing data received at 
the interface unit; a processor unit that controls to store data received; and plural disk units to 
store the data. The interface unit, the memory unit, and the processor unit are connected by a 
first backplane. The first backplane has plural first connectors for increasing or decreasing 
the number of processor units or the number of interface units. The plural disk units are 
connected by a second backplane. The use of separate expandable backplanes enables the 
mounting of separate control unit chassis and disk unit chassis, and increases modularity of 
the system and makes possible separation of the disk unit from the control unit. This makes it 
possible to construct a storage system according to system scale, number of connected 
servers, number of connected hard drives, and the performance requirements. See, e.g., 
FIGS. 14 and 15, and discussion beginning at page 24 of the specification. 

These advantages of the invention are realized in the claims 1 and 7 which set 
forth a storage device having a first backplane having plural connectors for increasing or 
decreasing the processor units (claims 1) or interface units (claim 7), and a second backplane 
to which plural disk units are connected. Additionally, under claim 13, it is possible to 
increase or decrease the number of processor units in a storage device in the case that an 
interface unit is not increased or decreased. 

Further, under claim 17, the storage device includes an interface unit, a 
memory unit, and a processor unit, each mounted on a separate board connected to a first 
backplane, and a disk unit is mounted on a separate board connected to a second backplane. 
Thus, it is submitted that the present invention is patentable over the art of record because the 
art of record fails to disclose or suggest a storage device having a first backplane to which an 
interface unit, a memory unit, and a processor unit mounted on boards are connected, while a 
second backplane has a disk device connected thereto. Further, the present invention is 
patentable because the prior art does not show or suggest a first backplane having multiple 
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connectors for increasing or decreasing the number of processor units or interface units, while 
a second backplane has disk drives connected thereto. 

B. Discussion of the References 

None of the following references disclose a storage device having a first 
backplane with plural connectors for increasing or decreasing the number of processor units 
or interface units as set forth in independent claims 1, 7, and 13. Nor do they teach an 
interface unit, a memory unit, and a processor unit, each mounted on a separate board 
connectable to a backplane as set forth in independent claim 17. 

1. U.S. Patent No. 6.820J71 Bl 

The patent to Weber, US 6820171, shows a method and structures for an 
extensible RAID storage architecture. In the system the front-end host interface control is 
separated from back-end disk array control and are interconnected using storage area 
networking (SAN) switching devices. Each FEC and BEC includes a SAN interface. 
Alternative embodiments include a SAN interface that is a pair of PCI bus interfaces each 
connected to one of two PCI bus backplanes. In this configuration, the SAN switch is simply 
the passive PCI backplane. The front-end control element for the storage subsystem 
comprises: a host system interface, a processor coupled to the host system interface to 
process host system generated I/O requests received through the host system interface; and a 
SAN interface coupled to the processor for coupling the front-end control element to a 
plurality of back-end control elements. See, e.g., Abstract; Figures 1-4; column 2, lines 40- 
67; column 3, lines 1-20, 35-67, and column 4. However, Weber does not teach the use of a 
first backplane with plural connectors for increasing or decreasing the number of processor 
units or interface units as set forth in claims 1, 7, and 13. Nor does Weber teach the use of 
separate boards connectable to a backplane as set forth in claim 17. 

2. U.S. Patent Publication No. 2002/0188786 Al 

The published U.S. patent application to Barrow, US 20020188786, shows a 
data storage system with integrated switching. A network adapter is provided that is used in 
a network data storage system to facilitate data communication among external data 
exchanging devices and an I/O controller residing in the system. The data storage system 
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includes a set of mass storage devices to exchange data with the data exchanging devices via 
the adapter. The adapter may include one or more interfaces that may be physically coupled 
to an electrical backplane in the system. The backplane is coupled to the controller, and may 
be configured to permit data communication between the controller and the adapter when the 
interfaces are coupled to the backplane. The adapter includes an integrated switching system 
that has a first set of ports that may be coupled to the data exchanging devices and a second 
set of ports that may couple the switching system to the controller when one or more 
interfaces are coupled to the backplane. See, e.g., Abstract; Figures 1-6; and paragraphs 
[0006]-[0013], [0027],[0034]-0040], and [0048]-[0050]. However, Barrow does not teach 
the use of a first backplane with plural connectors for increasing or decreasing the number of 
processor units or interface units as set forth in claims 1, 7, and 13. Nor does Barrow teach 
the use of separate boards connectable to a backplane as set forth in claim 17. 

3. U.S. Patent Publication No. 2004/0098529 Al 

The published U.S. patent application to Sangveraphunski, US 20040098529, 
shows an information handling system having integrated internal scalable storage system. 
The system includes a housing, a processor disposed in the housing, and a memory device for 
storing a program of instructions executable by the processor. A bus is also disposed in the 
housing, and the processor and the memory are coupled to the bus. A host bus adapter is also 
coupled to the bus, and an information storage system is coupled to the host bus adapter. The 
information storage system includes a backplane for coupling at least one information storage 
device to the host bus adapter. The information storage system and host bus adapter are 
compliant with a scalable, switching, mass storage system standard such as Fibre Channel. 
See, e.g., Abstract; Figures 1-4; and paragraphs [0004]-[0005], and [0013]-[0017]. Thus, 
while Sangveraphunski teaches a backplane 218 having storage devices coupled thereto, he 
does not teach does not teach the use of a first backplane with plural connectors for 
increasing or decreasing the number of processor units or interface units as set forth in claims 
1, 7, and 13. Nor does Sangveraphunski teach the use of separate boards connectable to a 
backplane as set forth in claim 17. 

4. U.S. Patent Publication No. 2004/0177182 Al 
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The published U.S. patent application to Metevier, US 20040177182, shows 
an embedded control and monitoring of hard disk drives in an information handling system. 
The information handling system has at least one SCSI disk drive, the system comprising: a 
motherboard; an embedded server management (ESM) interface attached to and in electrical 
communication with the motherboard; a RAID on motherboard (ROMB) controller attached 
to and in electrical communication with the motherboard; a SCSI accessed fault tolerant 
enclosure (SAF-TE) backplane having sensors, an input-output (I/O) interface and at least 
one SCSI connector; and at least one SCSI disk drive coupled to the at least one SCSI 
connector. See, e.g., Abstract; Figures 1-6; and paragraphs [001 1]-[0017] and [0028]-[0032]. 
Thus, while Metevier also teaches a hard disk backplane having storage devices coupled 
thereto, Metevier does not teach does not teach the use of a first backplane with plural 
connectors for increasing or decreasing the number of processor units or interface units as set 
forth in claims 1, 7, and 13. Nor does Metevier teach the use of separate boards connectable 
to a backplane as set forth in claim 17. 

5. U.S. Patent Publication No. 2004/0199719 Al 

Of the art of record, the most relevant is believed to be the published U.S. 
patent application to Valin, US 20040199719, which shows a standalone network storage 
system enclosure including head and multiple disk drives. In one embodiment, the system 
includes a single-board storage server head 64 having a circuit board with a processor, a 
memory coupled to the processor, and a communication adapter coupled to the processor. A 
backplane 5 1 has a plurality of connectors for receiving single-board server heads 64 or I/O 
modules 3 1 . One or more single-board server heads may be connected to backplane 5 1 , 
which also has a plurality of disk drives connected thereto, for creating a stand-alone storage 
system. Alternatively, a single server head 1 may be included in a rack and connected to a 
plurality of external disk drive shelves 2. See, e.g., Abstract; Figures 1-9; and paragraphs 
[0024]-[0030] and [0038]-[0043]. Thus, Valin teaches the addition of multiple single-board 
server heads to the same backplane to which disk drives are connected, or the use of a single 
server head with one or more backplanes having disk drives connected. Accordingly, Valin 
does not teach a backplane to which processors or interfaces may be added or subtracted that 
is separate from a backplane having disk drives connected, as set forth in claims 1, 7, and 13. 
Nor does Valin teach an interface unit, a memory unit, and a processor unit, each mounted on 
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a separate board connected to a first backplane, as set forth in claim 17. Accordingly, claims 
1,7, 13, and 17 are believed to be patentable over Valin. 

6. U.S. Patent Publication No. 2005/0010715 Al 

The published U.S. patent application to Davies, US 20050010715, shows a 
network storage appliance with integrated server and redundant storage controllers. The 
appliance includes a chassis, a backplane enclosed in the chassis, and a server, enclosed in the 
chassis, coupled to the backplane. The appliance also includes a plurality of storage 
controllers enclosed in the chassis, each coupled to the backplane, and which control transfer 
of data between the server and a plurality of storage devices coupled to the plurality of 
storage controllers. The plurality of storage controllers also control transfer of data between 
the plurality of storage devices and a plurality of computers networked to the appliance and 
external to the appliance. The appliance includes first and second redundant active failover 
blades enclosed in a chassis, and hot-replaceable in a backplane of the chassis. Each of the 
first and second blades includes a processor that performs RAID functions to control storage 
of data on a plurality of storage devices, and a buffer memory, coupled to the processor, 
which buffers the data received from the plurality of storage devices. See, e.g., Abstract, 
figures 1-25, paragraphs [001 1]-[0014], [0041]-[0050], [0057]-[0058], [0070]-[0075]. 
However, Davies does not teach the use of a first backplane with plural connectors for 
increasing or decreasing the number of processor units or interface units as set forth in claims 
1, 7, and 13. Nor does Davies teach the use of separate boards connectable to a backplane as 
set forth in claim 17. 

7. U.S. Patent No. 6,385,681 

The patent to Fujimoto et al. (6,385,681) discloses a disk array control device 
which includes a plurality of channel interface (IF) units, a plurality of disk IF units, a cache 
memory unit, and a shared memory unit. The connection system between the plurality of 
channel IF units and plurality of disk IF units and the cache memory unit is different from the 
connection system between the plurality of channel IF units and plurality of disk IF units and 
the shared memory unit. The plurality of channel IF units an the plurality of disk IF units are 
connected via a selector to the cache memory unit, whereas the plurality of channel IF units 
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and the plurality of disk IF units are directly connected to the shared memory unit with no 
selectors. 

As discussed in the present application at pages 3-4, all the channel IF units 1 1 
and all the disk IF units 16 control data transfer between the channel IF unit 1 1 and the disk 
IF unit 16 via the cache memory unit 14 and the control information memory unit 15. 
Therefore, if the data transfer processing performance of the channel IF unit 11 an the disk IF 
unit 16 improves, the access load to the cache memory unit 14 and the control information 
memory unit increases. This results in an access load bottleneck, which makes it difficult to 
improve performance of the storage system 8 in the future. In other words, the scalability of 
performance cannot be guaranteed. If the scale of the cache memory unit 14 and the control 
information memory unit 15 is increased, decreasing the cost of the storage system in a small 
scale configuration is difficult, and providing a storage system with a small scale 
configuration at low cost becomes difficult. 

The reference does not disclose a storage device having a first backplane with 
plural connectors for increasing or decreasing the number of processor units or interface 
units, as recited in claims 1, 7, and 13; or an interface unit, a memory unit, and a processor 
unit, each mounted on a separate board connectable to a backplane, as recited in claim 17. 

8. U.S. Patent No. 6.542,961 

The patent to Matsunami et al. (6,542,961) discloses a disk storage system 
containing a storage device having a record medium for holding the data, a plurality of 
storage sub-systems having a controller for controlling the storage device, a first interface 
node coupled to a computer using the data stored in the plurality of storage sub-systems, a 
plurality of second interface nodes connected to any or one of the storage sub-systems, a 
switching means connecting to a first interface node and a plurality of second interface nodes 
to perform frame transfer between a first interface node and a plurality of second interface 
nodes based on node address information added to the frame. The first interface node has a 
configuration table to store structural information for the memory storage system and in 
response to the frame sent from the computer, analyzes the applicable frame, converts 
information relating to the transfer destination of that frame based on structural information 
held in the configuration table, and transfers that frame to the switching means. 
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As discussed in the present application at pages 3-4, the scalability of 
performance is present. However, the server 3 accesses the disk array system 4 via the disk- 
array- switches 5. Therefore, in the interface unit with the server 3 of the disk- array-switch 5, 
the protocol between the server and the disk-array- switch is transformed to a protocol in the 
disk-array- switch, and in the interface unit with the disk array system 4 of the disk-array- 
switch 5, the protocol in the disk-array-switch is transformed to a protocol between the disk- 
array-switch and the disk array systems, that is, a double protocol transformation process is 
generated. Therefore, the response performance is poor compared with the case of accessing 
the disk array system directly, without going through the disk-array-switch. 



The reference does not disclose a storage device having a first backplane with 



plural connectors for increasing or decreasing the number of processor units or interface 
units, as recited in claims 1, 7, and 13; or an interface unit, a memory unit, and a processor 
unit, each mounted on a separate board connectable to a backplane, as recited in claim 17. 

(f) In view of this petition, the Examiner is respectfully requested to issue 
a first Office Action at an early date. 
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